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Technology: Microelectronics 
GaN HEMTs HEMT-on-silicon 
launched on HeteroWafer 
Space Shuttle technology 
GaN HEMT microwave devices 
and epiwafers resulting from a 
joint collaboration between 
Cree Inc (Durham, NC, USA) 
and the Sensors Directorate of 
the Air Force Research 
Laboratories - under a Dual 
Use Science and Technology 
program funded by the 
Department of Defense and 
Cree - have been incorporated 
in the AFRL Materials and 
Manufacturing Directorate’s 
Materials International Space 
Station Experiment (MISSE) 
identified for the ERT Program 
at Johnson Space Center. After 
being launched by the Space 
Shuttle Discovery on August 
10 (mission STS 105), it has 
been mounted onto the out- 
side of the International Space 
Station’s airlock in Passive 
Experiment Containers (devel- 
oped by Langley Research 
Center) to evaluate their radia- 
for microwave technology that 
must operate under extreme 
conditions, such as a crowded 
or hostile electromagnetic 
spectrum and limited environ- 
mental controls due to con- 
straints of mass, volume, or 
prime power. 
Cree has previously reported 
record total power for GaN 
microwave devices of 50 W at 
10 GHz (see Issue 6, page 26) 
and demonstrated the first 
GaN MMIC (grown on Cree’s 
semi-insulating SIC substrate). 
These devices have now 
achieved 24 W of pulsed RF 
output power at 16 GHz 
(about three times the highest 
RF output power of GaAs 
MMICs for this frequency 
range). 
Cree’s Director of Advanced 
Devices Dr John Palmour said 
the inclusion of GaN 
The International Space Station, now carrying GaN HEMTs for in-flight testing. 
tion hardness over existing 
semiconductor materials in in- 
situ space testing (over the 
course of one- and three-year 
exposure periods on-orbit) for 
future satellite applications. 
The objective of the 
collaboration is to develop 
wide-bandgap semiconductors 
microwave technology in the 
experiment highlights “the 
emerging application area of 
broadband satellite communi- 
cations for GaN microwave 
devices.” 
For more information, see 
http://missel .larc.nasa.gov 
Following Motorola Labs’ 
announcement of compoundon- 
silicon technology (see page 34), 
AIXTRON (Aachen, Germany) 
says that - after five years devel- 
opment and cooperation 
between device researchers 
and users - it has developed a 
“HeteroWafer” MOCVD process 
to produce III-V transistor 
material technology (including 
HEMTs) on silicon wafers. 
The initial developments start- 
ed nearly 15 years ago, with 
early R&D into GaAs and III-V 
compound material synthesis 
using MOCVD.This resulted in 
1992 in the design of the 
worlds largest MOCVD reactor 
- the multi-wafer (3x12”) AIX 
3000 - and developing base 
processes for III-V materials 
from GaAs,AlGaAs, to GaInP, 
AlGaIti, and reaching into the 
InP material system. 
The key enabling step is the 
production of III-V heterostruc- 
ture epitaxial material on stan- 
dard silicon wafers in a com- 
mercial III-V Low Pressure 
MOCVD system, which 
includes additional proprietary 
features for the HeteroWafer 
technology.AIXTRON owns a 
substantial number of patents 
and intellectual property rights 
protecting the key underlying 
MOCVD technology, and has 
applied for additional patents 
for the HeteroWafer technology. 
The first MOCVD epitaxial 
processes for these III-V materi- 
als were demonstrated on the 
multi-wafer 8” scale. 
Furthermore, III-V MOCVD syn- 
thesis routes have been devel- 
oped on silicon, sapphire, Sic 
or germanium wafers to foster 
understanding of the critical 
step for depositing compound 
semiconductors on wafers of 
different nature, thermal behav- 
iour or conductivity (contribut- 
ing to the development of 
AlGaN/InGaN/GaN production 
on sapphire wafers).This has 
also resulted in 3x8” SiGe CVD 
on silicon. 
Also covering the “strained 
silicon” approach, the SiGe 
Tricent was launched earlier 
this year as a 200mm/300mm 
bridge tool, and will be intro- 
duced into manufacturing at 
IQE Silicon Compounds (see 
page 32). 
The same tool is also available 
for strontium titanium oxide 
@TO) and other multicompo- 
nent oxides, and AIXTRON is in 
discussions with customers 
about integrating an ST0 mod- 
ule and an epi module on the 
same cluster tool platform. 
Now, users of HeteroWafer epi- 
taxy technology have demon- 
strated 0.3 pm-gate AlGaN/GaN 
HEMT devices fabricated on 
silicon wafers.They exhibit a 
saturation current of 0.82 A/mm, 
excellent pinch-off, and peak 
intrinsic transconductance of 
110 mS/mm for doped struc- 
tures.This allows prototype 
operation at 16 W/mm static 
heat dissipation without degra- 
dation of performance. 
Regarding GaN-related electronic 
devices,AIXTRON works with 
the Fraunhofer Institute in 
Freiburg and the Research 
Center Juelich, amongst others. 
AIXTRON s HeteroWafer epi- 
taxy technology is available on 
a free-of-charge User License 
basis with all new MOCVD 
equipment purchases dedicated 
to such material systems. 
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